SCOPE AND APPLICATION:
The following procedure describes the extraction of O-isobutyl S-(2-diethylaminoethyl)methyl phosphothioate (Russian VX) and related chemical signatures from hot dogs and analysis by Liquid Chromatography with Detection by Mass Spectrometry (LC-MS) and Gas Chromatography with Detection by Mass Spectrometry (GC-MS) to determine the Russian VX chemical attribution signatures present in a contaminated hot dog sample. These chemical attribution signatures may indicate the synthetic origin of the Russian VX sample.
SUMMARY OF METHOD:
A hot dog sample contaminated with Russian VX is processed using Solid Phase Extraction (SPE) to extract and preconcentrate the Russian VX and its related signatures from the hot dog matrix. The final extract is then analyzed with LC-MS and GC-MS to detect and identify the chemical attribution signatures.
INTERFERENCES:
3.1. Food Preservatives and Coloring agent -Paprika and salts 3.2. Food Flavorings -Sugars 4. SAFETY:
4.1. This method does not address all safety issues associated with its use. The laboratory is responsible for maintaining a safe work environment and a current awareness file of OSHA regulations regarding the safe handling of the chemicals listed in this method. A reference file of material safety data sheets (MSDSs) should be available to all personnel involved in these analyses. 4.2. Standard precautionary measures should be used for handling all solvents included in this method. Contaminated food samples should be treated as if they contain a high concentration of Russian VX until it is proven otherwise.
APPARATUS:
5.1. Thermo Scientific LTQ Orbitrap XL with a Surveyor Liquid Chromatograph and Autosampler. 5.2. Agilent 6890N gas chromatograph with a 5973N mass spectrometer detection system. 5.3. Leco Pegasus 4D GCxGC TOFMS system 5.4. Bella Rocket Blender (Sensio Inc., Montreal, Canada) 6. REAGENTS AND MATERIALS:
6.1. Waters Atlantis T3 RP (C18) Column, 250 mm x 4.6 mm, 5 µm particle size (Used for LC-MS analysis). 6.2. Agilent J&W DB-5MS (equivalent to (5%-Phenyl)-methylpolysiloxane), 30 m x 0.25 mm x 0.25 µm -used for GC-MS analysis). 6.3. Phenomenex Strata-X Solid Phase Extraction Cartridges, 33 µm, polymeric reverse phase (30 mg/3 mL). 
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STANDARD ANALYTICAL METHOD
SAMPLE COLLECTION, PRESERVATION AND HANDLING:
Samples are collected and will be refrigerated until analysis. Method development samples are homogenized and spiked with Russian VX in house. All handling and transportation will be in accordance with the LLNL chemical warfare agent safety procedures.
STANDARDS AND CONTROLS:
8.1. Russian VX (CV4021, BHOK8021, BHOK8043) (controls used in method development) 8.2. US d14-VX (HOK8079) (internal standard) 8.3. Triphenyl Phosphate, ≥99% (internal standard) 9. CALIBRATION: 9.1. Perfluorotributylamine (PFTBA) mass spectrometer tune solution. 9.2. ProteoMass LTQ/FT-Hybrid ESI positive mode calibration mix.
SAMPLING:
This method was developed using hot dog samples prepared by spiking in two (2) ways: 10.1. Commercially available hot dog spiked with Russian VX using a syringe. 10.1.1. One hot dog link was segmented into 4 segments. 10.1.2. The weight of each individual segment was noted. 10.1.3. Agent was syringe injected into a segment to provide a spiked sample. 10.1.4. Place an individual segment into blender and add ultrapure water equivalent to one half of known sample weight. 10.1.5. Seal tightly and blend by pulsing in 10 second increments followed by gently tapping blender equaling two minutes of total processing time. 10.1.6. Paste material was transferred into a clean glass jar and refrigerated. 
